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B3AHMOOTHOUIEHH5I KJIEUi;E0 IXODES PERSULCATUS 
H BHPYCA KJIEmEBOrO 3HLJEOAJIHTA 
C KPACHOH nOJIEBKOH (CLETHRIONOMYS RUTILUS) 

B 3AIIA3HOH CHEHPH 

© B. H. EaxsajiOBa, O. B. Mopo 30 Ba, B. A. MaTBeeea, B. B. IlaHOB, 

JI. 3 . MaTBeeB, A. K. floSpoTBopcKHH 

FIpHBefleHbi ^aHHbie 12-jieTHHX Ha6jnoaeHHH (1989—2001 rr.) 3a nonyjiHUHeH KpacHoil nojieBKH 
Ha loro-BOCTOKe 3anaaHOH CnOHpn, BKjnonaiomHe oueHicy cmiocHTejibHOH hhcjichhocth xcmeB, 
oOhjihh npeHMarHHajibHbix ^a3 TaexcHoro KJiema h BejiHHHHbi npocnoHKH 3BepbKOB c aHTHreMamno- 
THHHHaMH k BHpycy KJiemeBoro 3Hue(j3ajiHTa (K3). OOcyxcaaeTca pojib aeMorpacjjHHecKHx rpynn 
nojieBOK b npoKopMJieHHH KJiemefl h hx ynacrae b nojmepxcaHHH nonyjinuHH B036yaHTejiH K3. 
OueHKa nacTOTbi cnoHTaHHoro HocHTejibCTBa BHpyca b jicthhh h 3HMHe-BeceHHHH nepHoabi, npoBe- 
fleHHaa c Hcnojib30BaHHeM KOMnjieKca MOjieKyjinpHo-OHOjiorHHecKHX, cepcmorHHecKHx h BHpycojio- 
raHecKHX MeTO^OB, noKa3ajia, hto 3HaHHTejibHa5i nacTb xpacHbix nojieBOK jyiHTejibHO coxpaHaeT 
HenaToreHHbiH B036y;iHTejib K3, BepoHTHO, b BH^e nepcHCTeHTHOH HH(f)eKUHH. 


KpacHaa ncxneBKa — ojihh H3 flOMHHHpyiomHX bhjiob MejiKHX MjieKonHTaiomHX, npo- 
KapMjiHBaiomHX npeHMarHHajibHbie cj)a3bi TaexcHoro Kjiema b jiecHbix jiaHjunacjrrax 3anaji- 
hoh Ch6«ph (PaBKHH, JlyKbaHOBa, 1976; JIa63HH, 1985; UIy6HH, 1991). 3tot bhji ABjiaeTCfl 
pe3epByapHbiM xo3jihhom B036yaHTejieii MHornx npnpojiHO-OHaroBbix HHcJ)eKU,HH, b nacT- 
hocth KJiemeBoro 3Huec{)ajiHTa (K3) (OKyjioBa, Machhkob, 1979). 

HecMOTpa Ha HHTeHCHBHoe H3yneHHe pojiH MejiKHX MjiexonHTaiomHX b nojmepxcaHHH 
npHpojiHbix onaroB K3, MHoroe bo B3aHMOOTHomeHHax KOMnoHeHTOB ero napa3HTapHOH 
CHCTeMbi ocTaeTca noxa HeacHbiM. C o/jhoh cTopoHbi, pojib MejiKHX JiecHbix rpbnyHOB h 
HaceKOMOfljjHbix b nojwepxcaHHH UHpxyjiflUHH B036yaHTeji5i CHHTaeTCfl BecbMa orpaHHneH- 
hoh, nocKOJibKy ypoBeHb BHpyceMHH, jjocTaTOHHbiH ajifl 3apaxceHHa napa3HTHpyiomnx Ha 
hhx KjierueH, cfjopMnpyeTca j^ajieKO He y Bcex 3BepbKOB h jinuib Ha KopoTKoe BpeMH 
(MyHHXHH, JleoHOBa, 1985). C jipyron CTopoHbi, nojiaraiOT, hto pa3JiHHHbie BHjjbi cejieKTH- 
pyiOT uiTaMMbi B036y,aHTejia c onpeaejieHHbiMH CBOHCTBaMH, bhoca TeM caMbiM BKjiaji b 
peraoHajibHbie pa3jiHHHa nonyjnmHH BHpyca no TaxnM npn3HaKaM, KaK HenpoBHpyjieHT- 
HOCTb (KncjieHKO h jjp., 1993). 

Uejib HacToamen pa6oTbi — Ha ocHOBe MHorojieTHero cjiexceHHa 3a nonyjnmneH oxa- 
paKTepn30BaTb pa3jiHHHbie jieMorpac}3HHecKHe rpynnbi KpacHoil nojieBKH KaK npoKopMHTe- 
jien npeHMarHHajibHbix cf)a3 TaexcHoro Kjiema, a Taxxce oueHHTb pojib 3Toro BHjja xax 
pe3epByapHoro xo3«HHa BHpyca K3 b npnpoaHbix onarax Ha ioro-BOCTOKe 3anajiHOH 
Ch6hph. 

MATEPHAJIEI H METOflEI 

Pan oh HccjieaoBaHHH. UccjieaoBaHHfl npoBOjiHjiH Ha ynacTKe, pacnojioxceHHOM 
Ha CTbixe nojj30H nojiTaexcHbix jiecoB h ceBepHOH jiecocTenn b 30 km k lory ot r. Hoboch- 
6npcK. OnncaHHe pacTHTejibHOCTH KjnoneBoro ynacnca, bhjjoboh cocTaB MejiKHX Mjiexo- 
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riHTaiomHx h HKCO^OBbix xjiemen no^po6Ho npHBe^eHbi b pa6oTax Canenmon c coaBT. 
(1985) h BaxBajiOBOH c coaBT. (2001). 

O tji o b bi KpacHoil nojieBKH npoBO^HjiH excero^HO b HioHe—aBrycTe 1989 — 2001 rr. c 
Hcnojib30BaHHeM jiobhhx xaHaBOK (HayMOB, 1955). KaHaBXH c 5 unjiMH^paMH 50 m ^jihhw, 
20 cm LUHpHHbl, 15 cm myOHHbl yCTpaHBaJIHCb B pa3JIHHHbIX JieCHbIX MeCTOOOHTaHHflX. 
flonOJIHHTeJIbHO 3BepbKOB OTJiaBJ7HBaJIH JIHHHflMH XCHBOJIOBOK (TynHXOBa, 1964), BblCTaB- 
JlflBHIHXCfl no 20 HIT. C HHTepBaJIOM 10 m. OceHbK), 3HMOH H BeCHOH OTJlOBbI npOBO^HJIH 
TOJIbKO C HCnOJIb30BaHneM XCHBOJIOBOX. 

JleTOM noHMaHHbix 3BepbKOB noMemajin b 6fl3eBbie MemoHxn, njiOTHO 3aBfl3biBajin n 
^ocTaBjiajin b nojieByio jiaOopaTopnio, me nx ocMaTpnBajin Ha 3XTonapa3HTOB no o6me- 
npnH5iTOH MeTO^HKe (^MaeBa n ^p., 1964) n BCKpbiBajin j\nn Toro, MTo6bi onpe^ejinTb 
BHflOByio npnHa^jiOKHocTb, noji n reHepaTHBHoe coctoahhc. 3a Becb nepno^ HaOjixxaeHHH 
ocMOTpeHbi 1372 3Bepbxa, c KOTopbix coOpaHbi 4874 jihhhhxh h 370 hhmc|) TaexcHoro 
xjiema Ixodes persulcatus Schulze. 

CepojiorHnecKoe oOcjie^oBaHne. Y 3BepbKOB, .aocTaBjieHHbix b jiaOopaTopnio 
xcHBbiMH, KpOBb H3 nepnxapflHajibHOH nojiocTH n cep,aua co6npajin Ha #hcxh (b ^naMeTpe 
1.5 cm) H3 o6e330JieHHon cjDHjibTpoBajibHon 6yMarn, no,acymHBajiH npn xoMHaTHon TeMne- 
paType n xpaHHjin npn -15 ° #o nccjie^OBaHna (Karsted e. a., 1957). Hajinnwe npoTHBOBH- 
pycHbix aHTHTen onpe^ejiajin b 6opaTHO-cojieBbix sjnoaTax ^hcxob, xax onncaHO b pa6oTe 
BaxBajiOBOH c coaBT. (2001) c ncnojib30BaHneM peaxunn TopMOxceHHfl reMarrjnoTHHaunH 
(PTrA) no oOmenpuHflTon MemaHxe (Clarke, Casals, 1958). Bcero 3a nepnofl HaOjno^e- 
hhh 6buin B3^Tbi npo6bi KpOBH OT 593 nojieBOK. 

CnoHTaHHaM HHc^nunpoBaHHocTb BnpycoM K 3. B pa3jinHHbix BapnaHTax 
nccjie.aoBaHbi Tpn rpynnbi nojieBOK: 

1) 21 3Bepex, OTJiOBjieHHbin b OKTa6pe 2000 r., nx co^ep^ajin HH^nBH^yajibHO b BHBa- 
pnn npn xoMHaTHon TeMnepaType n ecTecTBeHHOM cjxrronepHOfle. llocjie nonMXH y 3Bepb- 
kob H3 peTpoop6nTajibHoro CHHyca Gpajin npo6bi xpoBH juia onpe^eneHHfl aHTHTeji. KjieT- 
KH, B KOTOpbIX OHH CO^epXCaJTHCb, OnpbICKaJIH 1 %-HOH BOJJHOH SMyjlbCHeH UnnepMeTpHHa 
juin Toro, HTo6bi yHHHTO>KHTb 3KTonapa3HTOB. B nepBon ^exa^e Mas 2001 r. nojieBOx 
3a6nBajin, BcxpbiBajin, Gpajin npoGbi xpoBH Ha aHTHTejia, a Taxxce npoGbi rojiOBHoro M03ra 
h neneHH HH^uxaunn BHpyca K3. 

2) 34 oco6h, nornGuiHe b jioByuixax b MapTe—anpejie 1998 —2001 rr. npn OTpnua- 
TejibHOH TeMnepaType. Tpynbi 3BepbxoB xpaHHjiH npH -15° He 6ojiee 1 Mec, nocjie pa3MO- 
paxcHBaHHH BcxpbiBajin b CTepHJibHbix ycjiOBnax h 6pajin npo6bi rojiOBHoro M03ra h neneHH. 

3) 33 oco6h, OTJiOBneHHbie b niOHe—aBrycTe 2001 r. Y 3BepbxoB 6pajin npo6bi xpoBH 
onpe^ejieHHH aHTHTeji x Bnpycy K3. PiH^HxauHio BHpyca K3 npoBo^Hjin TOJibxo b 

rojiOBHOM M03re, xoTopbin xpaHHjin ,ao HCCJie^OBaHHH npn -70°. 

Eme o^Ha rpynna H3 12 3BepbxoB, OTjiOBjieHHbix b MapTe 2001 r., 6biJia HCCJie^OBaHa c 
Hcnojib30BaHneM xoMnjiexca npneMOB, HanpaBjieHHbix Ha axTHBaunio nepcHCTnpyiomeH 
HHcj)exuHH. 3BepbxaM ^ByxxpaTHO bbo^hjih uHXjioc})occj3aH no cxeMe, onncaHHon Opojio- 
boh c coaBT. (1982), 3aTeM 3a6nBajiH, BcxpbiBajiH, H3 rojiOBHoro M03ra h neneHH totobhjih 
sxcnjiaHTaTbi, xoTopbie xyjibTHBnpoBajin ^Be He^ejiH (JleBHHa, lloro^HHa, 1981). flajiee 
sxcnjiaHTaTbi roMoreHH3HpoBajin b xyjibTypajibHOH xch^xocth h ncnojib30BajiH juia BbiflBjie- 
HH5i B036y,aHTejia K3. 

Pi3 npo6 opraHOB totobhjih 10 %-Hbie roMoreHa™ b 0.9 %-hom pacTBope NaCl. fleTex- 
THpoBaHHe Bnpyca K3 npoBO^HjiH HecxojibXHMH MeTO^aMH. Hajinnwe BnpycHon PHK 
onpe,aejifljiH c Hcnojib30BaHHeM oOpaTHon TpaHexpHnuHH c nojiHMepa3Hon uenHOH peax- 
UHen (OT-nUP), BnpycHoro aHTHreHa — c Hcnojib30BaHHeM HMMyHOcJ)epMeHTHoro aHajiH- 
3a (HOA) h peaxuHH reMarrjnoTHHauHH (PrA). HajiHHHe naToreHHoro B036yaHTejia BbiflB- 
ji5uih 3apaxceHneM 6ejibix Mbimen ICR Maccon 6— 8 r. Ha^oca^OHHyio xcn^xocTb TecTHpye- 
Moro roMoreHaTa bbo^hjih o^HOBpeMeHHO b M03r h no^ xoxcy neTbipeM xchbothwm, 
HaOjno^ajiH 21 /jeHb. Ha 6—7-e cyTXH nocjie hcxo^hoto 3apaxceHna npoBO^HjiH nepBbin 
naccaxc, jinn Hero H3 rojiOBHoro M03ra ^Byx 6Honpo6Hbix Mbimefi totobhjih 10 %-Hbie 
roMoreHa™ Ha pacTBope XeHxca h bbo^hjih b M03r cjie^yiomeH rpynne Mbimen ICR 
Maccon 6—8 r., HaGjno^ajiH 14 ^Hen. 13po6bi opraHOB 21 nojieBxn, otjiobjichhoh b oxTaOpe 
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2000 r., naccHpOBanH uo ypOBHfl BTOporo naccaxca. HueHTHcjDHxauHio h3C>jijitob ocymecT- 
BJ15UIH b PTrA h peaKUHH HeHTpaJiH3auHH Ha Mbirnax (flepaOHH h up., 1986). Bee MeTOUbi, 
Hcnojib30BaHHbie jxnn ueTexTHpOBaHHfl B036yuHTeji5i, noupoGHO onncaHbi b nyGjinxauHH 
BaxBanoBOH c coaBT. (2001). 


PE3YJIBTATBI 

ypOBeHb nopaxceHHOCTH npeHMarHHajibHbiMH c{) a 3 a m h TaexcHoro 
xjiema. B panoHe nccjieuoBaHHH jihhhhkh h HHMcfibi TaexcHoro KJiema HaHHHaiOT napa3H- 
THpoBaTb Ha rpbnyHax bo BTopon—TpeTben uexauax Man, hx oGnjine Ha 3Bepbxax uocTHra- 
eT MaxcHMyMa k cepeuHHe—xomjy mom i, a 3aTeM nocTeneHHO CHHxcaeTca. Flocjie nep- 
boh—BT opon uexau ceHTflOpa napa3HTHpoBaHHe npeHMarHHajibHbix dpai xjiemen Ha nojieB- 
xax nojiHOCTbio npexpamaeTca. 

B H3ynaeMOH nonyjiauHH xpacHbix nojieBOx hhcjio jihhhhox h hhmc}) TaexcHoro xjiema, 
napa3HTHpoBaBUJHX Ha ouhom 3Bepbxe b Mae—aBrycTe, BapbnpoBajio b ihhpoxhx npeuejiax. 
Ha ouhoh nojieBxe oGHapyxtHBaJin MaxcHMajibHO uo 65 jihhhhox, a Taxxce uo 8 hhmc|) 
CraGji. 1). FIpH6jiH3HTejibHO Ha 10 % 3BepbX0B BCTpeneHbi o6e c})a3bi pa3BHTHJi xjiemen. 
FIoucHeTbi noxa3ajiH, hto oxojio ouhoh TpeTH Bcex coGpaHHbix c nojieBOx jihhhhox 
napa3HTHpOBaJIH OUHOBpeMCHHO C HHMCfiaMH (pHC. 1). flOJIfl hhmcJ), napa3HTHpoBaBiiiHX 
BMeCTe C JIHHHHXaMH, 6bIJia 3HaHHTeJIbHO BblUie — 81 %. 

Flo ypoBHio nopaxceHHOCTH JIHHHHXaMH TaexcHoro xjiema b nonyjiauHH xpacHbix noji- 
eBOx pe3xo BbiuejiaiOTCfl nojiOB03pejibie caMUbi xax nepe3HMOBaBiHHe, Tax h cerojieTXH. 
MHuexcbi o6hjih5i stoh (})a3bi npH6jiH3HTejibHO b 2—2.5 pa3a Bbirne, neM Ha upyrnx 
jjeMorpac|)HHecxHx rpynnax nojieBOx. Hecxojibxo MeHbrne jihhhhox OTMeneHO Ha nojiOB03- 
pejibix caMxax, h MeHbrne Bcero — Ha HenojiOB03pejibix cerojieTxax. B rpynne Henojio- 
B03pejibix cerojieTOx caMXH h caMUbi He pa3JiHHajincb no noxa3aTeji5iM oGhjiha jihhhhox. 
MaxcHMajibHoe oGnjine hhmc}) 6biJio xapaxTepHO UJifl nepe3HMOBaBuiHX caMuoB h caMOx 
nojieBOx, ouHaxo jyia stoh (})a3bi pa3BHTH5i xjiemen pa3JiHHH5i no HHuexcaM oGhjiha He 6buin 
flOCTOBepHbiMH jxnn Bcex ueMorpac})HHecxHX rpynn xo35ieB (Ta6ji. 1). 

AHTHreMarrjiiOTHHHHbi x BHpycy K3 BbiflBjiajiH y xpacHbix nojieBOx b Tene- 
HHe Bcero JieTHero nepnoua, npn6jiH3HTejibHO b Te xce epoxn, xorua Ha 3Bepbxax napa- 
3HTHpoBaJiH jihhhhxh h HHM(})bi TaexcHoro xjiema. Hame Bcero 3Bepbxn c aHTHTejiaMH 

T a6jinua 1 

06hjihc jihhhhox h hhmcJ) TaeacHoro xjieiua Ha xpacHbix nojieBxax ( 06 'beuHHeHHbie uaHHbie 
otjiobob b Mae—aBrycTe 1989—2001 rr.) 

Table 1. Abundance of larval and nymphal taiga ticks on red voles (pooled data 
of trapping sessions from May to August, 1989—2001) 


UeMorpatjjHHecKaji rpynna 

OCMOTpeHO 

3BepbKOB 

Hhcjio Kjiemen 

Ha oflHoro 3Bepbxa, 
min—max 

HHfleKC o6hjihh, 

M±SD 

JIHHHHKH 

HHMCj) bl 

JIHHHHKH 

HHM(})bI 

CaMUbi 






nepe3HMOBaBmHe 

135 

0—60 

0—6 

6.8 ±9.6* 

0.5 ± 1.0 

cerojieTXH nojiOB03pejibie 

154 

0—65 

0—4 

4.2 ±7.4* 

0.2 ±0.5 

cerojieTXH HenojiOB03pejibie 

208 

0—54 

0—5 

2.7 ±3.0 

0.1 ±0.6 

CaMXH 






nepe3HMOBaBmHe 

162 

0—26 

0—8 

2.0 ±3.2 

0.3 ±0.8 

cerojieTXH nojiOB03pejibie 

83 

0—16 

0—3 

1.7 ±3.0 

0.1 ±0.5 

cerojieTXH HenojiOB03pejibie 

103 

0—27 

0—4 

2.1 ±5.0 

0.1 ±0.5 


npHMenaHHe. * Pa3JiHHHH Meatfly bccmh nojiOB03pejibiMH caMuaMH h 3BepbxaMH flpyrnx fleMorpatjjHHecKHX 
xaTeropHH AOCTOBepHbi (p < 0.001, KpmepHH MaHH— Yhthh). 
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JIHHHHKH 

n = 4874 



HHMCfjbl 

n = 370 



□ ' 



2 


Phc. 1. flojia jihhhhok h HHMcj) TaeacHoro KJiema, napa3HTHpoBaBuiHX Ha KpacHOH nojieBKe pa3uejn>HO 

HJIH COBMeCTHO C UpyrHMH $a3aMH. 

1 — pa3aejibHo; 2 — cobmcctho c upyrHMH cf)a3aMH. 

Fig. 1. Percentage of larvae and nymphs of the taiga tick parasitizing on red voles along with or sepa¬ 
rately from other instars. 

BCTpeHajiHCb b HiOHe, k KOHuy jieia hx npoueHT yMeHbinajicfl, ho 3th pa3JiHHH5i He 6bijiH 
XtocTOBepHbiMH. 3a Bee roubi HaOjnoueHnn npoueHT BCTpeHaeMOCTH noneBOK c aHTnreMar- 
miOTHHHHaMH b Mae— aBrycTe cocTaBHji b uejiOM una nonyji5iunn 6.1 ± 1.0 %. Tnipbi 
aHTHTen BapbHpoBajin ot 1 : 10uo 1 : 160,y cepono3HTHBHbix oco6en cpeuHflfl reoMeTpn- 
HecKan BejiHHHHa thtpob cocTaBHjia 27.8 ± 10.0. 

M3MeHeHH« npoueHTa BCTpenaeMOCTHcepono3HTHBHbix3BepbKOB b pa3JiHHHbixueMO- 
rpacj3HHecKHx rpynnax b o6mnx nepTax noBTopsnoT TeHueHunn, OTMeneHHbie ujia nopaaceH- 
hocth 3BepbKOB KjieiuaMH: y noJiOB03pejibix noneBOK npoueHT oco6en c aHTHreMarmiOTH- 
HHHaMH 6bui uocTOBepHO Bbiuie, neM y HenojiOB03pejibix 3BepbKOB (Ta6ji. 2). OuHaxo hh b 
OUHOH H3 B03paCTHbIX Tpynn He OblJlO BblflBJieHO UOCTOBepHbIX pa3JIHHHH MOKUy CaMUaMH H 
caMKaMH no nacTOTe BCTpenaeMOCTH 3BepbKOB c aHTHTenaMH. 

MexcrouoBbie H3MeHeHH5i hhcjichhocth noneBOK, oOhjiha Kjiemeii 
n uojih cepono3HTHBHbix oco6en. Flo uaHHbiM yneTOB c ncnojib30BaHneM jiobhhx 
K aHaBOK, OTHOCHTejibHaa MHCjieHHOCTb xpacHon nojieBKH, ycpeuHeHHaa 3a nioHb—aBrycT, 

Ta6jiHua 2 

npoueHT KpacHbix nojieBOK c aHTureMarrjnoTHHHHaMH k Bupycy K3 
(oSbeaHHenHwe jjaHHbie otjiobob b Mae—aBrycTe 1989—2001 rr.) 

Table 2. Percentage of red voles with antihemagglutinins against TBE virus 
(pooled data of trapping sessions from May to August, 1989—2001) 


UeMorpac|3HMecKaH rpynna 

KoJIHMeCTBO 

npo6 

KoJIHMeCTBO 3BepbKOB 

c aHTHTejiaMH, % 

CaMUbi 



nepe3HMOBaBmue 

91 

1.1 ± 2.8 

cerojieTKH nojiOB03pejibie 

87 

10.3 ±3.3 

cerojieTKH HenojiOB03pejibie 

CaMKH 

101 

0 

nepe3HMOBaBmue 

107 

9.3 ±2.8 

cerojieTKH nojioB03pejibie 

50 

4.0 ±2.8 

cerojieTKH HenojiOB03pejibie 

45 

2.2 ± 2.2 


npHMenaHHe. Pa3JiHHHH Meacjiy bccmh rpynnaMH nojioB03pejibix 3BepbKOB hcuo- 
CTOBepHbi, pa3JiHMHH MOKjiy BceMH rpynnaMH nojioB03pejibix (3a hckjik)hchhcm caMOK- 
ceroneTOK) h bccmh rpynnaMH HenojiOB03pejibix 3BepbKOB jiocTOBepHbi (p < 0.05, t-xpH- 
TepHH J1JIH BblOopOHHbIX flOJICH). 
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1989 1991 1993 1995 1997 1999 2001 

toa 


PhC. 2. flHHaMHKa OTHOCHTeAbHOH HHCAeHHOCTH KpaCHOH nojieBKH (A), oOhjihh ahhhhok h hhmcJ) 
Tae^KHoro Kjiema h npocAOHKH HMMyHHbix 3BepbKOB ( E ). 

A: no ocn opAHHaT — kojimhcctbo 3BepbKOB Ha 100 nnjiHHApo-cyroK; 7 — cerojieTKH HenojioB03pejibie, 2 — 
nojiOB03pejibie, 3 — nepe3HMOBaBLune. E : no ocn opanHaT: cjieea — cepono3HTHBHocTb, %; cnpaea — hhcjio 
KJ iemen Ha oahom 3BepbKe. / — aoah cepono3HTHBHbix 3BepbKOB, II — oOnjine jihmhhok h hhmcJ). 

Fig. 2. Dynamics of relative number of red voles (A), abundance of larvae and nymphs of the taiga 
tick, and proportion of immune animals ( E ). 

BapbHpoBana ot 1.0 ao 4.3 oco6en Ha 100 UHAHHApo-cyTOK. Xota pa3Max roAOBbix Kcme- 
6aHHH HeMHorHM npeBbimaji 4-KpaTHyio BeAHHHHy, b AHHaMHKe nonyAauHH neTKo npocne- 
xcHBaioTca xapaKTepHbie aaa MHorax bhaob noAeBOK UHKAbi hhcachhocth c nepHOAOM b 
3 —4 roAa (pnc. 2, A). IlepHOA HauiHX HaOniOAeHHH oxBaTbiBaeT neTbipe uHKAa hhcachhoc- 
th, 3a 3to BpeMM hhackc o6haha ahhhhok BapbHpoBaA b AHana30He ot 1.0 ao 6.3, hhmcJ) — 
ot 0 ao 0.5. BeAHHHHa HMMyHHOH npocAOHKH KOAe6aAacb b npeAenax ot 0 ao 21.1 ± 9.8 % . 

ToAOBbie noKa3aTeAH o6haha ahhhhok h hhmcJ} TaexHoro KAema, a TaKXce npoueHT 
3BepbKOB C aHTHTeAaMH He KOppeAHpOBaAH C H3MeHeHH^MH HHCAeHHOCTH KpacHbi x none- 
bok. BMecTe c TeM noBbiuieHHoe o6hahc KAeuuen Ha 3BepbKax npnxoAHAOCb b Tpex CAynaax 
Ha roAbi, CAeAOBaBuine 3a nnxaMH hhcachhocth noAeBOK, h b oahom cnynae — Ha nnx 
HHCAeHHOCTH (pHC. 2, E). MnHHMaAbHbie noxa3aTeAH o6haha KAeuten OTMeneHbi Ha cj)a3ax 
MHHHMaAbHOH HHCAeHHOCTH hah HanaAa pocTa HHCAeHHOCTH nonyAAUHH. MexaDAOBbie 

H3MeHeHH3I o6hAHA AHHHHOK COBnaA^AH C KOAeOaHHAMH BeAHHHHbl HMMyHHOH npOCAOHKH 

y 3BepbKOB (r = 0.62, p < 0.05). Ko3cJ)cJ)HUHeHT KoppeAAUHH o6haha hhmcJ) h npoueHTa 
cepono3HTHBHbix noAeBOK 6 wa TaKxce noAOXcHTeAbHbiM (r = 0.37), ho He3HanHMbiM. 
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Ta6jiHua 3 

HacTOTa BbiaBjieHHa (%) aHTHreMarrjnoTHHHHOB h BHpyca K3 y KpacHbix nojieBOK 
Table 3. Frequency of detection (%) of antigemagglutitnins and TBE virus in red voles 


BpeMfl OTJioBa 

Ahth- 

reMarrjno- 

THHHHbl 

(PTrA) 

PHK BHpyca (OT-nUP) 

OSojiOHeHHbiH 6 ejioK E 
(HOA) 

FlaToreH- 
HblH BHpyc 


M 03 r 

neneHb 

M 03 r 

neaeHb 

(SwonpoSa) 

OxTabpb, cojtepxajiHCb 

4.8 ±4.8 

66.7 ± 10.5 

66.7 ± 10.5 

28.6 ± 10.1 

42.6 ± 11.0 

0 

B BHBapHH JJO Man 

(1/21) 

(14/21) 

(14/21) 

(6/21) 

(9/21) 

(0/21) 

MapT—anpejib 

H. H. 

40.0 ± 10.0 
(10/25) 

37.5 ± 10.1 
(9/24) 

58.8 ± 12.3 
(10/17) 

27.3 ± 9.7 
(6/22) 

0 

(0/28) 

HlOHb-HlOJlb 

i 

12.1 ±5.8 
(4/33) 

54.5 ± 8.8 
(18/33) 

H. H. 

42.4 ± 8.7 
(14/33) 

H. H. 

0 

(0/33) 


ripHMeiaHHe. B cKoSxax: b HHCJiHTejie — hhcjio nojioatHTejibHbix npo6, b 3HaMeHaTeae — kojihhcctbo 
HCCJieflOBaHHbix npo6, h. h. — He HCCJieaoBanH. 


CnoHTaHHan HH(j)HUHpoBaHHOCTb BnpycoM K3. MccjieAOBaHHe 21 noneB- 
kh, OTJiOBJieHHOH b OKTfl6pe h cctaepxcaBiHHxcfl b BHBapHH flo Hanajia Ma h, noKa3ajio, hto 
okojio flByx TpeTeii npo6 M03ra h neneHH coaepxcajiH PHK BHpyca K3 (Ta6ji. 3, rpynna 1). 
IIpHMep 3JieKTpoc{)operpaMMbi npoflyKTOB OT-nUP npHBe^eH Ha pnc. 3. Ahthtch (o6ojio- 
neHHbiH 6ejiOK E) b npo6ax neneHH BbiflBjBmcfl npH6jiH3HTejibHo c Taxon xce nacTOTOH, b 
npo6ax M03ra — 3HaHHTejibHO peace. IIpH HccjiextoBaHHH M03ra nepeHHCJieHHbie Bbirne 
KOMnoHeHTbi BHpyca o6HapyaceHbi y 15 noneBOK (71.4 %), oflHOBpeMeHHoe npncyTCTBHe 
PHK h aHTHreHa BbiflBjieHbi y 5 oco6en. B npo6ax neneHH PHK h (hjih) aHTHreH BbiflBJieHbi 
b 19 cjiynaflx (90.5 %), a b 9 — oflHOBpeMeHHO PHK h aHTHreH. CyMMapHO y Bcex 3BepbKOB 
b npo6ax opraHOB Obijih BbiflBJieHbi BHpycHaa PHK h (hjih) aHTHreH. npn nepBOHanajibHOM 
cepojiorHnecKOM o6cjieflOBaHHH, npoBOflHBmeMca nocjie ouioBa 3BepbKOB, aHTHreMarmio- 
THHHHbl He 6bIJlH oOHapyXCCHbl. npH BTOpHHHOM oGcJieflOBaHHH (b Hanajie Man) B KpOBH 



Phc. 3. fleTeKTHpoBaHHe PHK BHpyca K3 b M03re KpacHOH nojieBKH mctojjom OT-niJ(P. 3jieKTpo- 
4)operpaMMa npoayKTOB peaximH b 1 %-hom arapo3HOM rene c nocjieayiomHM oKpaniHBaHHeM 6po- 

MHCTblM OTHflHeM. 

Jlopo)KKH: 1 — OTpHuaiejibHbiH KOHTpojib (cyMMapHaa PHK H3 M03ra HHTaKTHbix Mbimeii ICR), 2— 6 — npobbi 
M03ra KpacHbix nojieBOK, 7 — nojioacHTejibHbiH KOHTpojib (cyMMapHaa PHK H3 M03ra MbimeH, 3apaaceHHbix 

uiTaMMOM Co(})bHH BHpyca K3). 

Fig. 3. Detection of the tick-borne viral RNA in the brain of red vole by reverse transcription with 
polymerase chain reaction. Electrophoregram of reaction products in 1 % aragose gel stained 

with ethidium bromide. 


23 




Ta6jiHua 4 

Pe3yjibTaTbi cepoaornnecKoro o6cjiejiOBaHH5i h Bbi5iBjieHH5i cnoHTaHHoro BHpyca K3 
b aKcnjiaHTaTax opraHOB KpacHbix noneBOK, OTjioBjieHHbix b MapTe (n = 12) 


Table 4. Results of serological examinations and detection of spontaneous TBE virus 
in organ explants from red voles, which have been captured in March (n = 12) 


HoMep 

3BepbKa 

Ahth- 

reMarnuoTH- 

HHHbl B Cbl- 
BOpOTKe 
KpOBH (THTp 

b PTrA) 

3KcruiaHTaTbi 

PHK BHpyca (OT-nifP) 

oSojiOHeHHbiH 6ejiOK E 
(THTp B HOA) 

naToreHHbiH BHpyc 
(6nonpo6a) 

M03r 

neneHb 

M03r 

neneHb 

M03T 

neneHb 

1 


_ 

+ 

_ 

1 : 5 

_ 

+ 

2 

- 

+ 

+ 

- 

- 

- 

+ 

3 


- 

+ 

- 

- 

- 

+ 

4 

o 

oo 

+ 

- 

- 

- 

+ 

- 

5 

1 : 40 

- 

- 

- 

- 

- 

- 

6—12 


- 

- 

- 

- 

- 

- 


flpHMeHaHHe. + — noao)KHTejibHbiH,-OTpuuaTeabHbiH pe3yjibTaT HccneaoBaHHH. 


OflHOH IlOJieBKH 6bIJIH BblflBJieHbl aHTHreMarrJlIOTHHHHbl C THTpOM 1 : 20. IlpH hcxoahom 
3apa)KeHHH h Ha nepBOM naccaxce naToreHHbiH jyia Jia6opaTopHbix Mbiuien (Maccon 6—8 r) 
BHpyc BbiHBHTb He yaajiocb. He 6bui TaK*e BbmBjieH reMarrjuoTHHHpyiomHH aHTHreH. npw 
OCMOTpe 3a6HTbIX 3BepbKOB H THe3aOBOrO CyOcTpaTa H3 KJieTOK, B KOTOpbIX OHH CO,aep)Ka- 
jiHCb, He 6buio oOHapyxceHO raMa30Bbix Kjieiuen h 6jiox, KOTopbie MorjiH 6bi noTeHunajibHO 
CJiyXCHTb HCTOHHHKOM 3apa*eHH5I. 

npH6jiH3HTejibHO TaxoH xe 6biJia nacTOTa o6Hapy*eHH5i PHK BHpyca K3 h aHTHreHa 
(OejiKa E) b npo6ax opraHOB noneBOK, OTjioBjieHHbix b MapTe—anpejie (rpynna 2) h 
H iOHe—aBrycTe (rpynna 3) (Ta6ji. 3). fljia o6enx rpynn nacTOTa BbiflBJieHHM PHK h (hjih) 
6ejixa E b npo6ax M03ra 6buia OAHHaKOBOH — 66.6 %, h npn 3 tom nojioxcHTejibHbie 
pe3yjibTaTbi OT-nUP coBnaaajin npH6jiH3HTejibHO b 50 % cjiynaeB. C yneTOM pe3yjibTaTOB 
TecTHpOBaHHH BHpyca K3 b npo6ax neneHH 3BepbKOB b MapTe—anpejie (b HiOHe—aBrycTe 
neneHb He HccjiejtOBajin) cyMMapHbin npoueHT nojieBOK rpynnbi 2, b opraHax KOTOpbix 
Obijin Bbi^BjieHbi BHpycHaa PHK h (hjih) 6ejiOK E, cocTaBHji 73.5 %. CepojiorHnecKoe 
oOcjiejtOBaHHe 3BepbKOB, OTjioBjieHHbix b HtOHe—aBrycTe, BbWBHjio Bcero 4 oco6h c aHTH- 
reMarrjiiOTHHHHaMH k BHpycy K3 b HeBbicoKHx THTpax (1 : 10—1 : 20), npnneM BHpycHaa 
PHK h (hjih) aHTHreH dbuin oOHapyxceHbi TOJibKO y jmyx H3 hhx. Hh b ojjhom cjiynae 
naToreHHbiH BHpyc h reMarrjuoTHHHpyiomHH aHTHreH BbiHBHTb He yjjajiocb. 

Zina rpynnbi H3 12 KpacHbix nojieBOK, OTjioBjieHHbix b MapTe 2001 r., 6buia npejtnpHHHTa 
nonbiTKa aKTHBHpOBaTb BHpyc K3. CepojiorHnecKoe o6cjieAOBaHHe noKa3ajio, hto b KpOBH 
jtByx nojieBOK 6buiH aHTHreMarrjuoTHHHHbi b THTpax 1 : 40 h 1 : 80 (Ta6ji. 4). B axcnjiaHTa- 
Tax M03ra PHK 6buia oOHapyxceHa b jmyx npo6ax, a b OKcnjiaHTaTax neneHH — b Tpex. 
OjtHOBpeMeHHO h b M03re, h b neneHH PHK BHpyca 6buia BboiBjieHa TOJibKO b npo6ax ot 
ojtHoro 3BepbKa, a aHTHreH — b ojihoh npo6e neneHH. BMecTe c TeM H3 3KcnjiaHTaTOB 
opraHOB b neTbipex cjiynajix yaajiocb BbijtejiHTb naToreHHbiH jyifl Oejibix Mbimeii BHpyc K3 
(h 3 neneHH ojihoh nojieBKH — npn hcxojjhom 3apaxceHHH Mbimeii, ocTajibHbie — Ha 
nepBOM naccaxce). naToreHHbiH B036yjmTejib 6bui H30JiHpOBaH npaKTHnecKH ot Bcex npo6, 
b KOTOpbix jteTeKTHpoBajiH BHpycHyio PHK. KpoMe Toro, b ojihoh npo6e neneHH, ot koto- 
poii 6bui H30JinpoBaH BHpyc, 6bui o6Hapy)KeH h aHTHreH. TaKHM o6pa30M, aKTHBauna 
naToreHHoro B036yjmTeji5i 6buia ycneuiHOH jyifl npo6 opraHOB Bcex neTbipex nojieBOK, 
y KOTOpbix 6buiH BbiHBjieHbi BHpycHan PHK h (hjih) aHTHreH. CnejjyeT OTMeTHTb, hto H3 
jmyx cepono3HTHBHbix nojieBOK BHpycHaa PHK h naToreHHbiH BHpyc 6buiH BbiaBjieHbi 
TOJibKO y OJJHOH oco6h. 


24 



OECyamEHHE 


06meH3BecTHO, hto ochobhhm hctohhhkom 3apaaceHna mcjikhx MjieKonHTaioiuHx bh- 
pycoM K3 ABjiaeTca nepe^ana B036yanTeji5i ot jihhhhok h hhmc{) HKCOjjOBbix Kjiemen b 
npouecce KpoBOCOcaHna. CepojiornHecKne nccjiejiOBaHHfl, npoBe^eHHbie b nepnoji aKTHB- 
hocth Kjiemen, noKa3ajin, hto HapacTaHHe h yMeHbiueHHe npocjiOHKH cepono3HTHBHbix 
3BepbKOB npoHCxo^HT BCJieA 3a ce30HHbiMH H3MeHeHHaMH o6hjih5i npeHMarHHajibHbix <f)a3 
Ha 3BepbKax (Kynepyx w jxp., 1965; TajinMOB, KaTHH, 1974). B HejjaBHen pa6oTe Khcjichko 
h KopoTKOBa (1998) noKa3aHO HajiHnne nojioacnTejibHon Koppejiaunn Meacjjy oOnjineM 
Kjiemen Ha pa3JiHHHbix ,aeMorpac})HHecKHX rpynnax rpbnyHOB h nacTOTOH BCTpenaeMOCTH 
oco6en c aHTHreMarmiOTHHHHaMH. Cxoactbo TeH^eHUHH b H3MeHeHHH ynoMHHyTbix Bbime 
noKa3aTejieH BbiMBjieHO h jyia H3ynaeMon nonyjiauHH KpacHon nojieBKH. Y HenojiOB03pe- 
Jibix cerojieTOK, cjia6o nopaaceHHbix KJiemaMH, aHTHTejia oOHapyacHBaioTca 3HaHHTejibHO 
peace no cpaBHeHHio c ynacTByiomHMH b pa3MHoaceHnn nojieBKaMH, Ha KOTopbix napa3HTH- 
pyeT 3HaHHTejibHO 6ojibme Kjiemen. BMecTe c TeM jma nojiOB03pejibix 3BepbKOB nojmoro 
cooTBeTCTBna Meacay oGhjihcm Kjiemen h nacTOTOH BCTpenaeMOCTH reMarmioTHHHHOB He 
HaSjuo^aeTca. HecMOTpa Ha to hto nojiOB03pejibie caMUbi HHTeHCHBHee Bcero nopaaceHbi 
KjieuxaMH, no BejiHHHHe HMMyHHOH npocjiOHKH ohh He omnnaioTai ot nojiOB03pejibix 
CaMOK. 

Hccjie^OBaHHa, npoBejjeHHbie b reorpac})HHecKH yaajieHHbix nonyjiaunax xpacHbix no- 
jieBOK, noKa3ajiH, hto npocjionKa 3BepbKOB c aHTHreMarmiOTHHHHaMH b BeceHHe-jieTHHH 
nepnoA o6biHHO cocTaBjiaeT ot 2 jxo 15 % h jinrnb b oxaejibHbie rojibi jjocTnraeT ypoBHa 
26% (Kynepyx h ,ap., 1965; rajiHMOB, KaTHH, 1974; TyTOBa, HayMOB, 1987; Khcjichko h 
J ip., 1994). Cyjxn no TOMy hto Ha H3ynaeMOH TeppHTopnn BejiHHHHa HMMyHHOH npocjiOHKH 
y KpacHbix nojieBOK H3MeH5macb no ro,aaM b othx ace npejjejiax, jjaHHaa nonyjiauna 
npHHUHnnajibHO He OTjiHnaeTca no nacTOTe KOHTaKTOB c B036yanTejieM K3 ot ynoMAHyTbix 
Bbime. Cjie,ayeT OTMeTHTb, hto npn ncnojib30BaHHH jyia BbiaBjieHna aHTHTeji peaxunn 
6nojiorHHecKOH HenTpajiH3auHH (PBH) flojia cepono3HTHBHbix KpacHbix nojieBOK Bapbnpo- 
Bana b 6ojiee mnpoKOM ,aHana30He h npeBbimajia 3aHacTyio nojiOBHHy Been nonyjiauHH 
(HhkhcJ)opob h jx p., 1961; OicyjiOBa, 1986). 

B npnpoAHbix onarax K3 naToreHHbin B036yanTejib Heo^HOKpaTHO Bbmejiajin otjjhkhx 
mcjikhx MjieKonnTaioinHX, b nacTHOCTH ot nojieBOK pojia Clethrionomys (Machhkob, 
1981). O^HaKO CBe^eHna o nacTOTe h ycneuiHOCTH BbmejieHna Bnpyca ot mcjikhx jiecHbix 
rpbnyHOB BecbMa npoTHBopenHBbi. flaace npn ncnojib30BaHHH BbicoKonyBCTBHTejibHbix 
cocyHKOB 6ejibix Mbimen b KanecTBe 6nonpo6Hbix acHBOTHbix oneHb pejjKO yaaeTca Bbme- 
jiHTb uiTaMMbi B036y,aHTejia (Takeda e. a., 1999). BMecTe c TeM b HeKOTopbix nyOjiHKaunax 
coo6uxaeTca o nojiyneHHH h30ji5itob naToreHHoro Bnpyca ot He6ojibmoro nncjia nccjiejio- 
BaHHblX 3BepbKOB, B HaCTHOCTH B 3HMHHH nepHOfl (OeOKTHCTOB, 1963; THJIbMaHOBa H Ap., 

1964). 

Haiun nonbiTKH Bbi^ejiHTb naToreHHbin (jyia Oejibix Mbimen Maccon 6—8 r) Bnpyc 
HenocpejjCTBeHHO H3 npo6 opraHOB KpacHbix nojieBOK, OTjiOBjieHHbix b npnpojje, bo Bcex 
cjiynaax 6bijm 6e3ycnemHbiMH. Flpn 3 tom noHTH b nojiOBHHe npo6 6bma o6HapyaceHa 
BnpycHaa PHK h c HecKOJibKO MeHbmen nacTOTOH — aHTnreH. llojiaBjieHHe HMMyHHTeTa 
BBejieHHeM unKjioc})occ})aHa h nocjie,ayiouiaa OKcnjiaHTauna opraHOB Bee ace no3BOJiHJin 
BbwejiHTb naToreHHbin Bnpyc. TaKHM cnoco6oM y^ajiocb nojiynnTb H30JiaTbi ot 4 H3 
12 KpacHbix nojieBOK, omoBJieHHbix b MapTe, euxe £0 Hanajia nepnoaa aKTHBHOCTH hkcoao- 
bhx Kjiemen. 

ripnBejieHHbie Bbime pe3yjibTaTbi aBJiaiOTca ^onojiHHTejibHbiM apryMeHTOM b nojib3y 
BbiCKa3aHHoro paHee npejinojioaceHHa, hto y jjhkhx mcjikhx MjieKonnTaiomHx, a^anTHpo- 
BaHHbix k B036yaHTejno K3, 3apaaceHne nacTO BejjeT k ^opMnpoBaHHio nepcncTeHTHon 
HHcJjeKunn (EaxBajiOBa h jx p., 2001). ripn nepcncTeHunn Bnpyca K3 b KyjibType kjictok 
MjieKonnTaioinHX CHHTe3 BnpyccneuncJjHHecKHX PHK n OejiKOB, xoth h nponcxo^HT, ho 
otot npouecc He TaK HHTeHCHBeH, KaK npn ocTpon HHcJjeKunn, a c6opxa nojmoueHHbix 
BnpnoHOB OjiOKnpoBaHa (AHAacanapn^e n Ap., 1984). Ebuio noKa3aHO, hto npn pa3BHTnn 
nepcncTeHTHon HHcJjeKunn y o6e3baH HMMyHHbin otbct hhoh, neM npn octpom 3a6o- 
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jieBaHHH: HanOonee perynnpHO b binBnnK)Tcn BnpycHeHTpanH3yioiime aHTHTena, 3Hann- 
TejibHO pe>Ke — npeunnHTHpyiomHe h aHTnreMarrniOTHHHHbi (Pogodina e. a., 1984). llep- 
CHCTeHTHyio HHcjDeKUHio K3 H3ynann rjiaBHbiM o6pa30M Ha jia6opaTopHbix Monennx, onHa- 
ko HMeiOTCfl naHHbie, noKa3biBaiomHe, hto OHa MoxceT cjDopMnpoBaTbcn h y ecTecTBeHHbix 
xo3neB BHpyca. B nacTHOCTH, y pbDKHx noneBOK c noMombio MeTona cjDmoopecunpyiomHx 
aHTHTen aHTHreH b M03re oOHapyxcnBann nepe3 6—10 Mec nocne naOopaTopHoro 3apa>xe- 
Hnn (OxyjiOBa, 1986). Y KpacHbix noneBOK ynaBanocb aKTHBHpoBaTb naToreHHbin nnn 
6ejibix Mbimew BHpyc nepe3 9 Mec nocne 3apax<eHHn 3ananHOCH6npcKHM niTaMMOM (EaxBa- 
noBa h n p., 1996). 

riO-BH^HMOMy, BbinBJieHHOe HaMH HeCOOTBeTCTBHe Mexcny BbICOKOH HaCTOTOH oOHapy- 
xceHHn BnpycHon PHK, oOonoHeHHoro 6ejixa E h hh3koh nacTOTOH BbinBneHnn aHTnreMar- 
miOTHHHHOB oOycnoBneHo TeM, hto y xpacHbix noneBOK H3 npnponHon nonynnuHH BHpyc, 
xax npaBHJio, npncyTCTByeT b nepcnernpyiomeH cjDopMe. BeponTHO, b CBn3H c 3thm He 
BbinBnneTcn reMarrjuoTHHHpyiomHH aHTHreH h oneHb 3aTpynHeHO BbineneHne naToreHHoro 
B036ynnTenn. nonTBepxcneHneM TOMy, hto B036ynHTenb cnocoOeH nnwTenbHo coxpaHnTbcn 
b opraHH3Me 3BepbKOB, cnyxcHT oOHapyxceHHe BHpycHOH PHK h aHTHreHa y 3 HaHHTenbHon 
nacTH xpacHbix noneBOK, OTjiOBjieHHbix b onare oceHbK) h nnnTenbHoe BpeMn conep>xaB- 
HJHXCn B BHBapHH 6e3 KOHTaKTa C 3KTOnapa3HTaMH. 

B jiHTepaType HMeioTcn cooOmeHnn o BbinBneHnn aHTHreMarmioTHHHHOB k BHpycy K3 
npH ceponorHHecKOM oOcnenoBaHHH Menxnx MneKonnTaiomHx b nepnon, xorna nxconoBbie 
KJiemn HeaKTHBHbi (oceHbio, 3hmoh hjih paHHen bcchoh) (TannMOB, KaTHH, 1974; PbiManoB 
h np., 1985). KpoMe Toro, b KpacHonpcxoM xpae y 3HaHHTenbHoro npoueHTa nepe3HMOBaB- 
luhx 3BepbKOB aHTHreMarrjiiOTHHHHbi oOHapyxcHBajiH b Mae, xorna Haxonxn napa3HTnpyio- 
umx Knemen 6biJiH enHHHHHbi (ryTOBa, HayMOB, 1987; Kncnemco h np., 1993). Y xpacHbix 
noneBOK, HccnenoBaHHbix HaMH Ha HOCHTenbCTBO BHpyca b MapTe h Hanane Man, Taxxce b 
HecKOJibKHx cnynanx BbinBnnnn aHTHreMarrjiiOTHHHHbi. Bo3mo>kho, hto onncaHHbie cnynan 
nonBJieHHn aHTHTen h BbineneHnn BHpyca 3hmoh nBnniOTcn cnencTBneM cnoHTaHHOH aKTH- 
BauHH nepcHCTHpyiomero B036ynnTenn K3. H3bcctho, hto aKTHBaunn HexoTopbix BHpycoB 
b opraHH3Me TennoKpoBHbix MOxceT nponcxonHTb non B03nencTBneM CTpecca (OxcepenKOB 
nnp., 1986; Ben-Nathan e. a., 1989). Bo3moxcho, hto h ecTecTBeHHbie H3MeHeHnn cjDyHKUHH 

HMMyHHOH CHCTeMbI XCHBOTHbIX, CB5I3aHHbie C nOnOBbIM C03peBaHHCM HnH CTapeHHeM 

(JIoxMHnnep, Moihkhh, 1999; Moshkin e. a., 2000), a TaK>Ke HMMyHOMonynnpyiomHH 
3cJ)c{DeKT 3KTonapa3HTOB, xopoino H3BecTHbiH nnn HKeonoBbix Knemen (Gillespie e. a., 
2000), Moryr BbiCTynaTb b xanecTBe ^aKTopoB, cnocoOcTByiomHx aKTHBaunn nepcncTH- 
pyiomero B036ynnTenn. 

To, hto HenaToreHHbin BHpyc K3 npncyTCTByeT y nonaBnniomero 6onbinHHCTBa xpac- 
Hbix noneBOK b nonynnuHH xopouio cornacyeTcn c mhchhcm o tom, hto nepenana B036ynn- 
Tenn KnemaM, napa3HTnpyioLimM Ha hx oObiHHbix xo3neBax, ocymecTBnneTcn npenMymecT- 
BeHHO 6e3BHpeMHHHbiM nyTeM (AnexceeB, MyHHXHH, 1990, 1991; Labuda e. a., 1993). npn 
TaxoM Tnne nepenann BHpyc nocTynaeT b opraHH3M napa3HTnpyiomHX Knemen cnnMc{)ouH- 
TaMH xo3nHHa-MneKonHTaiomero, MnrpnpyiomHMH b onar BocnaneHnn. K nncny Benymux 
c{)aKTopoB, oOycnoBnHBaiomHx noMHHHpoBaHHe 6e3BHpeMHHHoro nyTH nepenann K3 b 
npnponHbix onarax, othocxt h xapaKTep pacnpeneneHnn nnTaiomHXcn Knemen Ha hx 
npoKopMHTennx (Randolph e. a., 1999). Enaronapn TOMy hto pacnpeneneHHe Knemen 
arpernpoBaHO h Ha onHHx h Tex xce oco6nx xo3neB 3anacTyK) npoKapMnnBaioTcn KaK 
MHHHMyM nBe pa3nHHHbie cf)a3bi Knemen onHOBpeMeHHo, scjxjDeKTHBHbin o6mch B036ynnTe- 
neM ocymecTBnneTcn Mexcny KnemaMH onHon h toh xce pa3BHTnn h hto caMoe 

BaxcHoe — Mexcny onHOBpeMeHHo nnTaiomHMHcn HHM^aMH h nnHHHKaMH. He cocTaBnneT 
HCKnioneHnn h nccnenoBaHHan HaMH nonynnunn KpacHon noneBKn: 3HannTenbHan nacTb 
nnHHHOK h nonaBnniomee OonbmnHCTBO hhm$ npoKapMnnBanncb onHOBpeMeHHo. Cynn no 
BennHHHe HHneKCOB o6nnnn Knemen, 3BepbKH, ynacTByiomne b pa3MHOxceHHH h b nepByio 
onepenb nonoB03penbie caMUbi, XBnniOTcn rpynnon npoKopMHTenen, Ha KOTopbix Taxon 
o6mch npoHCxonwT HHTeHCHBHee Bcero. 

flaHHbie MHoroneTHHx HaOmoneHnn b KpacHonpcxoM xpae noxa3ann, hto H3 MHornx 
napaMeTpoB napa3HTapHon cncTeMbi K3 nnuib BennnHHa npocnonKH 3BepbKOB c aHTnre- 
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MarmioTHHHHaMH KoppejiHpyeT c 3a6ojieBaeMOCTbio jiioueii (TyroBa, HayMOB, 1990). AHa- 
jiorHHHaa CB5i3b OTMeneHa h ujia npnpouHbix onaroB K3 ceBepHOH jiecocTenn npHoObfl 
(flo6pOTBOpCKHH H UP-, 1994). IlpHMeHaTejIbHO, HTO epe^HHe reOMeTpHHeCKHe THTpbl 
reMarmiOTHHHHOB h3oji5itob BHpyca K3, BbiuejieHHbix ot B3pocjibix Kjiemen /. persul- 
catus Ha 3toh TeppHTopHH, B03pacTajiH Ha cjieuyioiuHH rou nocjie pe3Koro yBejiHneHHfl 
jjojih 3BepbKOB c aHTHreMarrjiiOTHHHHaMH cpeun mcjikhx rpbnyHOB h HaceKOMoauHbix 
(EaXBaJIOBa, floOpOTBOpCKHH, 1994). IlO-BHUHMOMy, MeXCrO^OBbie H3MCHeHHfl BCJIHHHHbl 
npocjiOHKH 3BepbKOB c aHTHreMarrjiiOTHHHHaMH OTpaxcaiOT He nacTOTy 3apaxceHHH, koto- 
pa 2 Ha caMOM uejie 3HanHTejibHO Bbiine, a, cxopee Bcero, xapaxrep HHcjieKUHOHHoro 
npouecca, npoTexaioiuero y xchbothwx. Pa3JiHHH5i b nacTOTe BbiHBjieHHa aHTHreMarrjiiOTH- 
hhhob k Bnpycy K3 y HenojiOB03pejibix h penpouyKTHBHO aKTHBHbix nojieBOK MoryT 6biTb 
CBH3aHbI He TOJIbKO C HeO^HHaKOBOH HX nopa>KeHHOCTbK) KJiemaMH, a H C TeM, HTO y 
nocjieflHHx CHHxceH HMMyHHTeT, b pe3yjibTaTe nero hh^ckuhh npoTexaeT 6ojiee ocTpo. 
BnOJIHe BepoaTHO, HTO OUHOH H3 OCHOBHbIX npHHHH KOJieOaHHH 3a6oJieBaeMOCTH JHO^eH 
5IBJHHOTC5I CUBHTH B naTOTCHHOCTH B036yUHTejI5I, B OCHOBe KOTOpbIX JieXCaT H3MeHeHH5I 
aKTHBHOCTH penjiHKauHH BHpyca b nonyjiauHHx ero TenjiOKpOBHbix xo35ieB. 

IlonyjiHUHOHHbie nccjieuoBaHHfl c npHMeHeHHeM HMMyHOJiorHHecKHx mctouob no3BOJin- 
J1H yCTaHOBHTb, HTO ryMOpaJIbHblH H KJieTOHHblH HMMyHHTeT MHOrHX BHJIOB UHKHX ipbI3yHOB 
npeTepneBaeT xoporno BbipaxceHHbie ce30HHbie H3MeHeHH5i (JIoxMHjuiep, Mouikhh, 1999). 
fljia nonyjumHH KpacHOH nojieBKH 6biJio noKa3aHO, hto ryMopajibHbiH HMMyHHbin otbct Ha 
BBejjeHHe nyxepouHbix 3pHTpounTOB He ounHaKOB Ha pa3Hbix c})a3ax unKjia hhcjichhocth h 
HTO 3TH H3MeHeHHH 6bIJIH COnpflXteHbl C JieMOrpa^HHeCKHMH H3MCHCHH5IMH, B HaCTHOCTH 

CTeneHH bobjichchha cerojieTOK b pa3MHOxceHHe (Mouikhh h up., 1995; Moshkin e. a., 
1998). 

B nccjieuyeMOH nonyjuiuHH KpacHbix nojieBOK yBejiuneHue uojih 3BepbKOB c aHTureMar- 
mioTHHHHaMH naiue Bcero OTMenajiu Ha cnaue hhcjichhocth. OxyjiOBa (1986) ^jih HecKOJib- 
khx bhuob nojieBOK, nccjieuoBaHHbix b 3anauHbix npeuropbax Ky3HeuKoro AjiaTay, Taxxce 
cooOmaeT, hto HanOojiee BbicoKaa nacTOTa BCTpenaeMOCTH ocoOeii c BHpycHeiiTpajiH3yio- 
iuhmh aHTHTejiaMH npHxouuTca Ha roubi nuxa hjih cnaua hhcjichhocth. llo HaOjuoueHHAM 
HeKOTOpbix HCCJieuoBaTejieii, aKTHBauna 3nH300THHecKoro npouecca hjih annueMHHecKOH 
aKTHBHOCTH OHaroB K3 nacTO nponcxouHT Ha cj)OHe naueHHfl hhcjichhocth nonyjuiuHH 
jiecHbix rpbnyHOB (IUunoBa, 1963; ToKapeBHH h up., 1975). 

Ha ocHOBaHHH 3thx uaHHbix moxcho noKa jinuib npeunojiaraTb, hto HeKOTopbie BHyTpn- 
nonyjiauHOHHbie MexaHH3Mbi peryjmuHH hhcjichhocth mcjikhx MjieKonHTaioiuHx, b koto- 
pbie BOBjieneHbi conpHxceHHbie H3MeHeHH5i ckopocth nojiOBoro co3peBaHH5i h HMMyHHTeTa, 
BJ1H5IIOT Ha HX B3aHMOOTHOLUCHH5I C B036yUHTCJieM K3. HejIb35I HCKJHOHHTb, HTO B OCHOBe 
KOJieOaHHH HanpaxceHHOCTH 3nH300THHecK0ro npouecca b npnpouubix onarax jiexcaT ec- 
TeCTBeHHbie H3MeHeHH5I HMMyHHTeTa n03B0H0HHbIX-X03aeB. OuHaKO CJieuyeT npHHHMaTb BO 
BHHMaHne, hto nouoGHaa peryjiflUHfl b nonyjuiuHflx ouHoro h Toro xce BHua b 3aBHCHMOCTH 
ot KOHKpeTHbix 3KOJiorHHecKHX ycjiOBHH MOxceT HMeTb njiOTHocTHO-3aBHCHMbiH xapaKTep 
hjih He 3aBHceTb ot njiOTHOCTH. llpHMepoM nouoOHbix pa3JiHHHH MoryT cjiyxcHTb nonyjiH- 
Uhh KpacHOH nojieBKH b ropHoii Taiire CeBepo-BocTOHHoro AjiTaa h 3anauHOCH6npcKOH 
jiecocTenn (Ebchkob, Mouikhh, 1994). 

TaKHM o6pa30M, b HCCJieuoBaHHOH HaMH nonyji^uHH KpacHbix nojieBOK uojiji HOCHTejien 
BHpyca K3 3HanHTejibHO 6ojibuie, neM 3to yuaeTca kocbchho oueHHTb no BejiHHHHe 
npocjiOHKH 3BepbKOB c aHTHreMarrjiiOTHHHHaMH hjih BbiHBHTb b 6nonpo6e. nojiyneHHbie 
pe3yjibTaTbi uaiOT ocHOBaHHfl npeunojiaraTb, hto b npnpouHbix nonyjiauHflx 3apaxeHHe 
KpacHbix nojieBOK BnpycoM K3 BeueT, KaK npaBHjio, k ^opMHpoBaHHio nepcncTeHTHOH 
HH^eKUHH. npH 3tom B036yuHTejib cnocoOeH uJiuTejibHoe BpeMH, conocTaBHMoe c npouoji- 
XCHTejIbHOCTbK) XCH3HH OUHOH TeHepaUHH nOJieBOK, COXpaH^TbCH B OpraHH3Me 3BepbKOB B 
HenaToreHHoii ^opMe. Hejib35i HCKJHOHHTb, hto npn ecTecTBeHHbix H3MeHeHH5ix HMMyHHTe¬ 
Ta xo35ieB nepCHCTHpyioiuHH BHpyc cnocoOeH aKTHBHpoBaTbca h BKJHonaTbca b uajibHeii- 
uiyio uenb unpKyjiHUHH. 

PaOoTa BbinojiHeHa npn ^HHaHCOBOH nouaepxcKe POOH (rpaHT 01-04-49535). 
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SUMMARY 

We present the data of 12-year survey (1989—2001) of the red vole population in southeastern 
West Siberia, including estimation of host relative numbers, abundance of immature taiga ticks, and 
percentage of animals with antigemagglutitnins against tick-borne encephalitis (TBE) virus. We 
discuss the role of demographic groups of voles as tick’s hosts and their participation in the 
maintenance of TBE causative agent population. The estimation of spontaneous TBE infection rate in 
summer as well as in winter and early spring seasons, which have been made using a set of 
molecular-biological, serological and virological methods, demonstrates that a high proportion of red 
voles maintain non-pathogenic TBE causative agent over a long time, presumably, in the form of 
persistent infection. 
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